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Abstract of JP9023162 

PROBLEM TO BE SOLVED: To provide a 
coding/decoding device excellent in all of a wide band, a 
low distortion rate and a high dynamic range even in the 
case of a low bit rate as compared with a conventional 
value. SOLUTION: At the time of coding, a quantized error 
obtained by requantizing a small level by a non-uniform 
quantizer 120 having high resolution and a reverse 
quantizer 130 having reverse characteristics is added to 
an input signal through a shaping filter (feedback circuit 
150) and an output is extracted from the quantizer 120, 
and at the time of decoding, an input signal is outputted 
through the reverse quantizer 130, so that the reverse 
quantizer 130 is shared by coding and decoding. Thus a 
wide band, a low distortion rate and a high dynamic range 
can be attained by the synergism of the high resolution of 
non- equal quantization and the SN rate improvement of 
noise shaping. 
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(57) [fift] 

[gift] f&fcCHxMSKy hU-hTyfei&HWL MS 

^fbs i 2 o ta^tts^-j-^aia^bs 1 3 o t-si 

150) saiiTAAM-^tjDntb-c^-wji^bsi 
2 o*»&m**Bi!)aiu **w«±A*fi4»*aui?fl3 




1 

e^ttH i ( z ) z>Mm®3&zjn,TAt)m j ^£.-& 

[if5jyj?2] A^fS^-ttB«-«iCg^bUfeia^-^ 

[it 3 ] xt>mn\±Ti-v wmx&zmmjk i 

[If3<II4] Rlf^fflfeaiRfSHKzJttS^bft^^ql 

teV>il«SSj ^ i £ ^ < g^f - 5 A 2 £33 5 <fc 5 
fcbfciisfui l ^b3©v^*T,A>i>i;c>s;:§3*©?cH§- 

&^b4©V^;h.*>ttfcof;:13il©?S^a^g 0 

>£m 5 13@©^^^g„ (L, M^iyfntt2U± 
©JESIiSO 

[SS *Jft 7 ] ^-ttS^fbi; feli^-Si?fti§B:, 
s> h^ltSilr-^ Q 0 fc, buIB^Mt--^ q o 

©attt* t sMist ^ m o SuiBMtet: 

* hT0»CDTS?-^D0 fcT-fltJE&^ft-SLhTy >- 
©ii:£af?-«f £A*U mil2S^— 0©^>lx>^ 

^^-^ Q KDmm^yv — t-f&SMVv hT 1 

^fffifSf!!^— * C 1 mil3T{2^-^ D 0 £jtL#> 

OWMrT — Z ^^UTtti±i-r-5ff5t<lM 5I3«4ffl^a 
fit. fc£U fUlB®^— *Q 0©v>l^></^$r 
LO, HulB-Eli^gl^-^Q 1©^>1^>^^L 1, 

L 1 = i n t (LO/n) 
F 1 = L 0 mod n 

[shifts] mm^bztc&mm^tmiz. mm^- 
*>-*t£t>%, ±tiLx-pKi£mm<D¥yY-&&m-t-2>&MM 
m?-* q i . mmE.m&m^-* q i omm&z^u 
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2 

^bsfij^F i zm-fEmm&r-* c 1 43«fc^{5is^ 
-*d i tzz^xmrn-tzmm^r-tZAtii^ mmm 
mm&y"-* c i zmmi-z c 1 ^ ^ y mH3Q i © 

7>lx>^;*£n{gt{$JIU buIBC 1 ^U©fiIO& 
^^^^©a^-^^f^DU, Q0O3ittS7l/- 

-*Q0, Hfctfy hT0*J<tyf{g|a^-^DO^Sg^ 
10 ttJbT»«^-^^ttl*-rsgf^lg5l3«6©^«^ 
So fefbv itilBiSM^— ^Q0©^>b>^$rL 
0. buS3JE$SS^'t j — ^ Q 1©7> §L 1, 

ffifiJ^— * C 1 A^5t<fi)5f(l3^^F 1 N n^r2fel±© 

L 0 =L 1 *n+F 1 
DO=D 1 

-H«?-fbt§ i: ti0#t§ £ ^ bmif3^-«S^b^tt©iS 

20 &&*^irzMm^bi§zigffiisxm&^bim*mtfi 

U BU§3SS:^bi§CA^;-rsfl^fcffiII3S*^bi§© 
m±7e#t©S^{bP^M^*fc{i*^b«W^^© 

fs»#«H i (z) £n-r s^iuss^ bx x±>mmz& 
^n^tatj^^tmmiz, Hiiias**^b§t©tH*« 
bT^ij/ii-rcfcd^b&if^Ji i 

& v -> b 8 © t, •> -m*^ i: o c IBf4©^^^-^-^B<, 

[ffsRiiio] «-^B#ic s m^bmrnzAfiizmm? 
2>Az£.mji'—y&3-—y>te b -nubias 3 
f^^msssfcttBuiBAs^^-ri© i ittziim. 
30 ifc®mfc#Abfeff;£m&^b8©t>rftA>t>fc-o{c: 

§3«4©^^^^^go 
[^B^©P?>ffl^|«BJ] 
[0 0 0 1] 

Bm?zfz&<vn j ^w. J ^mmcMir2>t>(Dx-$>z>. 

[0 0 0 2] 

ff^-(cj;S^©f3^ll^^j£<ff*:t)iTT^5<, 
ifnw^ h^'f^^(±1t>rU>^ffil^4 4. lkH 
40 z, 1 6 tf-y b©iS^-f-T*I3^bTV^5 0 ZCDftftX 
(£2 2 . 0 5kHz£Mx.5^©S£.&T*t&^bs 9 8d 
B 2, j- S. >^ 1/ > 3; ^ff i, ^ £ feSlWfc? 

2 . 0 5kBz£j@£5J&»£^T-^5£%>Hi)6-$\ nj 
^^T-$>Sit;&aB&t:c©J5g^f}^i„iJSis 

T- S a «E <^ ?S14ft 1" 5 qJt&f£ C o V % X © WSE#& $ ti 

T4^^)^ ®^ i i : * J 8g^fc:^5j?>*©#ffi#fe5i:%^e>n 

$&®T^fe 0 Arac«Cx.5a»i?-5A»ti:flS#!!fci&^t 
50 — «^k:^±B^.«:V^tfM^>* 1 ©*'{$:e<]^Sfl?J35:ig« J f'^SI^ 



3 

y£ls>i?&l 0 OdBSM 1 3 0 d Blc^US i><Difi 
«t§ci:tMlt, cn&iS»RF^oi 6tTy M- 
SlbfeS^ffl^ 'J *ilF« 

[0003] -e^T-. M^ff^a^fTs Miaaiaitt 10 

1 9 9 5&E2H^m 1 0 0~1 0 1 IC^^i-J 
JC;. 16br9hf-^OLSB$:fflV\ d©t^bt:2 

2 . 0 5kHztt±©S*©^««SADP CM&flJ^TlB 

38ff , 9 1991^4flfil47~150 
•fbJt^^ 1 5 kBz~ 2 2.0 5 kHzfcill^ *) N BgjfU:© 

[0 0 0 4] 20 

[^HJii&^&Ufcdt-rSfflljg] b*»b;&#e>±g3©«fc 

kHz~2 OkHzT-^-r^-5: -y^P>^A s #b<fgT-r^i: 
[0 0 0 5] *»B8t±±fB©HjHS»»-rs*»<0-e. J£ 

[0 0 0 6] 30 

5 7D-fe^0Bua©3is3f«©e3aw»Hi(z)**»{tT 
d -i: x t mm-r % % tc «t t> § 

*J^B#tiu #--«*?fb*&tt£*f1-4#-« 

Ba^bscAfc-rse^fcaafi^fcosR^e^ifc 
tt*?fb«i**m^oejSM*tt**-r*»JiiiB*^ u 

tcm^mmmm^ibm^xti btigs^b bfc<i^& 

[0 0 0 7] ^F^(c^fiuI3^S^b^©!±S*Sr 
K D iii (UA^f 5 i 5 1 bfc„ ifefe, 

©j£©B5E<B£tSS£-r-2><fc-5lc:b&. 
[0 0 0 8] 50 
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±f2©«tdfcbfcfc«), aa^ftfi^tt^-W 
{f^g£<£oTA»S^T&fc^S^bSllg©A 

*.tfA#i3^©/j^u»^fc:B:2 4tf>> b-t*«B;&><a^ 

fbU A;&W^©:**£©#*nC£:fc;&oTli^S:ffi< 
2 3tyb, 2 2 tTy h U Ai/^-t^f^oa-^tt 
®*)ffl< 1 5 try KTS^b-r-5«t5fclT-tSo 
*> 1 4 6 d B ©^V ~ y # 1/ > S?©|*k ??-s§ib©&o 
^B#S/Nit(iA^-^©A#^(C J;oT9 2dB4>?, 
1 4 6 dB£T-^b£ii-£*X.2>o - ©fi^bMM^iliji 

[0009] «*?fbM^tt^-«fi?<bsc«t 

S#i^£8lfc^^bSfc:«fc4iJ»3E*fc«fc>K ©^© 

Jt^ b«i * cd * s * s e^gius c «t o t »b * ■& * f^ffl 
mz.&x-tjm j %<D>hz^w>-&\zi l $. 2 4 1 y ht- 

*ffl*><s^bu A#©^3tft©J«iinfci:fcfcoT»* 

h, 2 2 try h t U XMs^m&m 
*©*§-£«:« &ffl< 1 5 tf y M-l?ftt2.iitT-§ 
So t)&t)^ 1 4 6 d BCM t i 1/ > j;©fl, m 
KfS/NltttA*M^9iKK:«t-3T 9 2 dB*6 1 4 6 
dBilT-^fb$-££*lS. ■C®*-?fcMHgF£4NMgIBfe 
^bTA*l^C-&^tSCi:f7^ h;^tft^ff-5 
#/B#£b> l^i?ft©A*ll^^S©i«T-feoT 

[0 0 10] ±B3bfc?3H§£«^fcbT§fibT 
iSSM^bf SitfcJ:-?), <f*©'J^Vit§ilr£«:2 4 tf 
y 'hT?«B*»< JfrHb'u A*(s^^fi©iiiDk:fc*)5fe-D 

T^^{dffl< 2 3lfyK 2 2tfyhfcU A*ifi^3£ 
•Jg* s SA©^-&ttg*ffl< 1 5 try hT-S^bbfci! 

1 46 dBO^i-? y^l/>y©^ 
I^S/Nlt{iA*«^SK:ctoT9 2 dB*C, 1 4 6 

d b s-e^b^-a-fce^oa^bit^swaiinijssfe^ b 
TA*(e^K:-&fig-rs^ fc-t-x^ wi/g&^fi^fcfg 
^Sr^^b-rs^ffl^bs ffl^a^-fb©Ai3©^s 

[ooi i] it, w^fc^^a^m^^fffeti^ 

[0 0 1 2] 

[HSiS^J] WT, *%BJ©-||^60lJ{co^^T^ 
ssuaitf&RwsfT^. la i tt*»ra©SB i ©ius^uc 

i o ttiD^^, 1 2 o tt^-«*^b» i 3 o itrnm 

^bg§s 1 4 0 tt^WS, 1 5 0 tt'J§jI[H]S^ 1 6 0 fcfc 
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12J#S16 0, 2 2 0ttr^7'fM, 2 3 0&D f ^5. A*iW2liAM?2 0 l^^A^lM 
A3Wt— *\ 2 4 0liD-;U7^;^ffe5. 4 ?lbS 2 1 0 ^H&f 5 . 1 6 hT y h CD ATJff %W 2 

43, «*«©«CSI*iaH»ft«-ltrt:BAOjR*ttK &«^b§§2 1 0-C#— ««^b»l 2 0©ffi»8ttfc 

^ btt*a-r. *r*i«>t«F-9«FOBiw*-r-5. Areas «is»wefefc&* iataui^flibT 2 4 tr* h©jg»? 

K:tt^-K»JfflH39 2 0 4fc«fc tHjD#S 1 6 0£$JSPb fbfg^Y 2 Cff JliTS, .r©2 4bT>v h©iS»*?<b©* 

T, fllUKHbS 1 2 0 ©fcHA^SriaUfrHbS 13 Y 2 i4«H»l»t*tt*fi«?fl3«9Y 1 Cffi^*-*. -T 

[0 0 1 3] A^iS^ 1 0 1 J:t3A^^5A*{f^X «Q*dtHS*fcfe*. 19 2 kHz, 2 4t>H©Il 

(CCTI^>7'J>^«1 9 2 kHz s 11^ ^b«9Y2tt5*^;U7-f;b^2 2 0C*V^T2«* 

2 4tTs> hi;bTV>S) £flDS?Sl 1 0£iibT#-« 10 — ^— y->r>; >^^8lSSffV\ 3 8 4 kHz, 2 4t>> 
fi^fbSl 2 OtCft^-rs. jDffSl 1 7j© h ©{!-«§ JCSJ&bTD A=JWt— * 2 3 0 {C X±>-?Z><> 

ton-At>m^it>BM®$& i 5 o*»e>^s&$nss^bii dadww 2 3 0 ^-©fi^-^^^D^f-^t^ 

WQ-TSS. ^— «S^-fbSl 2 OttA^^nS 2 4tf U *^-5D-;U7^ 2 4 0fc«fcoT#r5SIbS 

h©fl^£ 1 6tT* hO^fcEEffi-TS. ffi$§©7j& fe»*bTm*SB?2 0 3*>t>Ti-u?m i %&l}At.V 

Iz-D^TlZ'&M-f&c. d©ffiS3Sbfe 1 6 hTv b©fl^fcfc TtBTJ^S. 2 2 0 tD-;U7^;i/ 

&7W?1 0 2*6H1MW1 i:LT{±j7Jbtf3^ * 2 4 0}:^i3f fee^#tft^Jr7> 

B«^ei£-f 5 #J#S 1 6 0 fc^bTi&B^b 5 9 6 kHzJW±©J5£#£&fc-r&©-£fcja{£& < v * 

SI 3 ifi»?Yb»l 3 0 tt#-«*Pfb fc, r^;i/7-fM2 2 0 fcjg^-*\ ^fi^-fbM^Y 

si 2 o<Dmmtt&£ttiim&£i3iZjL5\z 2*da3>a— ^2 3 oc^TfiSfD/Asaft-rs 

4bb2 4 try hfflff^JCffg-r?., ^-Sl^l 2 20 qljtgT-fcSo r©S^DWU7-fM240li 

OtM?ftl§l 3 OfcADIHt^bb&JWffls©* 9 6kHzfil±©fi8^-*fiL(«t:JtW-r5*>Olf*SCt# 

Y 1 fctj*#& 1 4 0 £ ATJ-TSo ScllS 1 4 0 ttffS? bt^. 

to©A#e^t«S^b©di;Wt^©M{s^&;fo*> [0 0 16] ei±©«fc5 fc^3M*J«b&S9fi0iS:43V'» 

Hl{a)ft*-j-*fflffliaKl 5 0TJ)W»*itF*!ttttt <b$t*©MHt±«^b^©)(a$ t «t oT4 b-SKUM 

*B*$tt©£ife&fT t^HS 1 1 O'vHHfif-S. WM^t ^T-fcSOT-, fi^fb£iJ<fr©ffl£©A7J©*fgl8 

g^YlC^tSTStJ:, 'fc.fcSfcflWfcfc^bSiWOHfik 

Y1=X + (1-H1 (z) ) *Q M^JtWOfflSaR^^^ h;PfflWfct>V^TiE^*. ft 

t^et), fft^betY 1 fcfcATje^XCjE&S-fcfi^b 3?© A S^SttB^^©- «S^-fbS^ffi^S©T*M 

$i^Q©{Ea^fttHl(z)T-»iMbfe^ffl|Oi:^S. b 30 ^S^^A»fce>-r«6— ^©3tL«>^Mi:>&»), 16^ 

fcA s -pTea^'f4Hl(z){Z < toTa^bli ; &Q©^^^ m^T?&fttt9 8dB©y-ftv>71/>yt^5„ 

zgzm&ir^m&vx^* bjv$zm&mu ^-st? *»s^b$t^©At^$^^s7js;^ffl^i, 0 st^b 

fbSl 2 0Tf£E»bfcl 6tfy M0if4ffi*«?l 0 fs^Y 1 tt#-«a^bS 1 2 0&J:S#flEftJgft&tt 

2A>e»tli7j{f-^Wl i: UTtB7J^S 0 a^bsi aosa^fictDifcA??^ 

[0 0 14] UiTJM^W Hifi^g, ddT-iiflS&JK fcbfcSIU ef«KCJ:otA»Rg©7<S?** 

&7V:**©S#j&«*^a -^ttiTJb, §B@ CftfcjSbT*9HbM^©A£££^;tTV->5. A 

S^ba*e^*«i0iB-*-. BS^big^Yl 40 h , 2 2 h U AMf M^i^cMf t 

£fcb7jfs^-Wl 5rffioT^1-i:, ffi< 1 5 try bT-S^b^S bfc 0 -©fc^M? 

Y 1 = W 1 * P- 1 im^it ATMf -s?&g#'jN©B$S/h i:& t) 2 4 tT y M* 

fefwisii?ft§ii 3 or'm&^t-t?>tnm^<\j fi«b^ 1 4 6dB©»i^s/Ntbi:^>r±* 

S^fbSl 3 0-e^S^b-r?»Ci:T-^fi?{b«^Y2 MlfcR-r&fc-fcQ 2dB©IPB#S/NtbJ;)5;i, 0 146 

^^tBbW^M^frSCtASTtSo dBO^^?»*|/>yofi, BWtS/NJfcttAae 

[0 0 15] ^nta^^TMSOiftSiftUMS. ^St<tot9 2dB*e,14 6dBmftt5; 

«-5l$fc:tt^-l*»JfflMg^2 0 4ti 5M1 6 0£ fcfc&S. 

$Wbt, A*SS^2 0 1 a>£A7J$ft3«^A73{S^ [0017] H3tt||fli0!|t**W-*^-«J|?YbS 1 2 

W2*il?{bSl 3 0^tt»r«J:5(i^«ISS«Jt> 50 0 fc^^fbS 1 3 0 *<I*^fc*fc»^©BW$S/N 
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J»B#S/NJfcT*»K WHSS/NttttOHz*^.** 

at#£#*T?fcS. 0 3 3&»e>*|*i:*i)(«*©iai8«F^- 
(16Kf h) JCtb^Ts A*U^;i/©Sff^«K«t) 

l/nffi7D-r0^f^fflLfe. ^>lx>y 
* l/nff«7D-f-f >m*»S»lfiti. 

[0018] tgt-*-* i:«:4iS««F-^©±tftTBf«ata 10 
(OKy KjsaiS-rsa^-^QOt, iiir8ffi&tt5*— * 
Q0(Da^tt^7U-i't5S«Ky hTOfc, itufBK 
<gfcTv h T OWKOTffir-i' D 0 tfM$Jl3 L If 
-y hcDifiifSfrF-sf U buIBJ^t 1 — * Q 0©^>V 
>^*JEttbT»^n*£BI8a«55 s — ^ Q 1 £:> SulB 

i ■Zi&tK.mm&T— * c 1 HuiBTfit^-^ dos 
^.(g^-^D i tx-miR-tzMw warn 

^-^^^LTtH^-T?.. fc«U HuKJtttT*— * Q 20 
0©7>1/>^I:L0, BugBBE$SS^— ^ Q 1 

L 1 = i n t (LO/n) 
F1=L0 mod n 

[0 0 19]it SgSdPYbgg 1 3 0 ©II? fbfct^ > 

^©^ffi^ffifflLfe. ±&T'mmmm<Dw h-tfi 
mm-rzEEmmmr—* q i „ mm&mmm.^-* q i 
©as^tt^^u— ^-rssteif s> m i, 7>v>^ 30 

&£E»1-SI5C£fcSf!lJfcF 1 fc^f-fEW*]*^— * C 

SulBQ l©7>U>^Sn^{c#ftU iuSB 
C l©ffitCJ6bfcft£©*i^— *£{t*nu QOOi 

HuBBis^— ^ d i %mui,Xs mm?—-? q o , Km 

[0 0 2 0] fe£U ffltiM9iT—irQ0<D?>l>>? 
^SLO, mUE-mmm^— *Q 1©7>1/>^X5L 40 
lv EEStffJi&T*— * C l**£>jR«>£P.|5fc&F 1, n£2 
£1±<Z)JHR 
LO = L 1 *n + F 1 
D 0 =D 1 

[0 0 2 1 ] ei±®5>I/>^ l/nEi7D-r-f 

VNTfc}:, 4-2 8 6 4 2 1 ^&$g, « gg¥ 5 - 1 

8 3 4 4 5%S$8i5J:^Pi¥5-2 8 4 0 3 9^SI§ 
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©«S*JJ:tF^tt*BH8^-5. 0 4 (a) fcfc#Sgl|B©Sg 
1 ©USE^J fcffi/S L & v > 1/ ></X 1 / 2 BBS 7 D 

>yn^(DM!&Z7ik-fm&mx-ibt). m4 (b) 

ttffiF^- (2 4tfylO &7>l/>^l/2Ef70- 

( i 6 try h) tffi»-r*«F^*tft*KW 
-as^b) ©^Micr^TittfB-rso 

[0 0 2 2] frmmffi^—f Q 1 ttjftRT*-* QO©5 
>1/>^L0^2 TflSfcff LTfflBtfb bfe^ > b 

Li©i$stniiif-^f$5. -r&to-^x 

L 1 = i n t (LO/2) 
F 1 =b 0 mod 2 

[0 0 2 3] Mifetf 5/ h T 1 fcfcEEiiga^-* Ql©7 
ft^— ^ Dllir-^DO ©JiteCSB?}^-* T-S> 5 o 

7>v>^ i/2£Ei7D-r-f a, an^tr 
vhP, mmmmr—tr q i , setr s> h t i , ee^pj 
c i , mx?—* d i ©diCEg-r-So 

[0 0 2 4] WT, 04 (b) t«r3^T^>l^>y^ 
L0# TO j &1->L T2 4j (Dm-gslZi^xmffl-tZo 
b 0 = 0 ©B#, LI, Fltt,. 
L 1 = i n t (0/2) =0 
F 1 = 0 mod 2 =0 

[0 0 2 5] 7>1/>^L1 # roj X-&£<DX-E.m 

met?—* q i a**^. mmm^—tf c 1 » r 1 j •? 

&Z> a 7^—^ D 0 2 4 tf y ^©F«3©±ffil 3 If 

y h TABCDEFGH I JKLMj * D 1 

IttK? h P, hTl, ffiGBSOsfcT*-* C 1 * 

.fcTJHRS^-^D 1&C©«KEBL-T* rpii AB 
CDEFGHIJK LMj T*$)?>. 
[0 0 2 6] mmiz bTttT&*»4. b 0 = 1 ©^ s 
b 1 =i nt (1/2) =0 
F 1 = 1 mod 2 =1 

•£ BmrnVty*—* Q 1 (±«ft< s EffiM*^— ^ C 1 
H. r 0j T*feS<, t^-^D 0©±ttl 3tf^ b TABC 
DEFGH I JKLMj &tigM.zr—& D lt-$5. ^> 
U>^l/2Ei7D-f^ >^*f^tt rpiOAB 
CDEFGHIJK LMj ffeS. 
[0027] b0 = 2 ©B#, 
L 1 =i n t (2/2) = 1 
F 1 =2 mod 2 =0 

£t>> ilT-i'Qlli roj T-fctK EEJgfiJ^T 1 — ^ 
C Hi r 1 j f<&3. r-^D0©±fil 2 tf>^ h ?A 
BCDEFGH IJKLj WmLr—PD lfJfc-5. 5 



9 

>l/>^l/2El7D-r.^ >W9-fct rpoil 
ABCDEFGHI JKLj T-&5o 
[0028] L 0 = 3 ©B#, 
L 1 =i nt (3/2) = 1 
F 1=3 mod 2 =1 

«tt), air-^QlH: roj Tf*D, ffiSgPJ*^-* 
Cltt TOj ffe-i.o ^-*D 0©±{£1 2 tTs> h- r A 
BCDEFGH IJKLj imm^—^D IT'%>2>„ =7 
>l/>^l/2El7D-f-^ >^^tt rpoiO 
ABCDEFGHIJKLj T-&&<> 10 
[0 0 2 9] £fcx L 0= 1 7©B# % 
L 1 =int (1 7/2) = 8 
F 1 = 1 7 mod 2 =1 

jfittT 1 — *Q liiroooooooojfSD, 
w.mm&'T—*? c i ti roj ^-^docd±& 

5lf^h rABCDEjtfiif-^Dlt^l.. 
[0 03 0]fot v 7>V>^ 1/2£EHI7D— 
>'4m^& rp 0000000010 AB CD Ej T* 
fe5o *fc> L0= 1 8~2 4©B#ttffitBfd*7 s — * C 
l^aBSbTs 20 
L 1 = int (1 8/2) = 9 

<fc*K mm^—fQ larooOOOOOOj i:U r 
— ^D0©±fit5hT v Y TABCDEj %.W&ct—$ D 
1 W. 

[003 1]t^ ^>^><?X 1/2E170-T 
>^-§-t± rp 0000000001 AB CD Ej h 

t?.. c©idtuT, (2 4 try h) 

Vls7Xl/2K.M7V-^j (1 6ty b) 

WfZo 30 
[0 0 3 2] ffiSCD^Jfittx Eir-^*&IffiK^ h 
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yuyyxL i s„ £fc> Stetf «y lottfc 

fcSffiSSPJsfc^-^C 1 (lt^h) tfiftr-^Dl 
ffi^fij&rr-* C 1 fcfiftbfcflEttjHsfcF 1 & 

>^7-L0lt 
L0=2*L1+F1 

[0 0 3 3] aSf-^Q0li7>V>^7L0(Dl? 

© roj imtexm.Tii'Zo air-^Qo®ttse 

E >y 1- T 0 ^(D'&IZiRW?-* D 1 Zttbuir 

©?f ^ S#W 0 fc»fefcV^B$ttffi8S7*— * D 1 CDTffifc 

[0 0 3 4] fi!Jx.lt L 1 •= 0*>OF 1 = 0©B§, 
L0=2*0+0=0 

T'fe^^&> jfi^-^QOttftK, fSfSv*-* D 1 fct 
1 3 tr>^ hT* TABCDEFGH IJKLMj ffeSo 

^JitFffiy&T*— *D l^ft^T, rpiABCDEF 
GH I J K LM*********j i:«£S. &:Jb\ # 
*B#©^-7-tr^/ bffi#£«'>tc-r£>fe«> r*** • . 
• j l±m%.m roil • • • j Sfcli ri o o • • - j 

[0035] i©<t?tiT> ^>u>-y?. \/2mm 
7o-f^ (letfy b) 4»&ia«a^9- (24 

tfs>b) £<WI«-^bLTi£&^b£fT-5. fiUifcPW 
CUT, £T©»&£ov^Si:»fc*SJIi& («1) C 

[0 0 3 6] 
[*1] 



4 . * • 
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[004 1] (SI 2 ) Ji^-®a^bCD^|gT-fco 

m±»^T**>So W©^S*si 6 1 6 

£3*L«>-g>o XCD^S^M-rs^(±T{4(C" 0" 5: 20 

(*3) ii^»»^bt-^fc^SS^b©^ 
it-feot, Wf££E*§?5^5\ Y 1 iiBS^b©ad*^ 

-&J±Tffit" 0, 1, 1, 1, • • Hfcii" 1, 
0, 0, 0, • • • " 

[0 0 4 2] d£T% ifi»!?F^*A*i:L/-C. 5>b> 
^JX l/2iE«7D-T-f >yft^r*m^TBLmn^'lh 

fb) bfcSM^be^Sta^f 4*&©BH^S/Ni±t 30 

B$S/Nitfi^«©S/Nitiei±# «2dB) 
B§t"So A*l^;M;m^T-a^T-&£SA©IE&$?© 
^♦SSr^ip (OdB) Jc-TSo l[«fiF^© rpim 

• • • j &zMzffi£-rz>o 

[0 0 4 3] A^Jb^l/O dB&V^b- 6 dB©«ffl 
au mun^x- rp 1 AB C • • • j D> (* 1 ) 
iD^PfiBttl 5tTy htfeS. 1 5K» b^— *©fi 
^by^Xttl hfy h^D-6dBtbT-9 0dBiC 

fct^ A^l/^l/OdB^Ub-GdB©^ 40 
-T-BS($S/N£b«:9 0dB^^l8 4dBhft5„ A* 
b^<;i/- 6dB^L-l 8dB©^BT-(ijffi^^T- 

TP 0 1 ABC • • • j rp 0 0 1 AB C • • 

•j 2:&tK (»1) £b£ffl&ttl 6tf9h-?fcS. 

1 6 tf v h^— ^©a^-fby -fXfcfc-9 6 dBT-feS© 
T% ^RfS/Ntbttg 0 dB&VNb7 8 dBi:S:5. 

[0 0 4 4] XljU^Jl- 1 8dB&<^b-3 OdB© 
ISH"ettiS**!3*§T rPOOOlABC* • • j ifeli 

rpO 0 0 0 1 ABC • • • j fcfetK «fci># 

ffimt i 7 try hr-fes. i 7 tfy ^^-^©s^-fby 50 



-f Xtt- 1 0 2 dBT-fe3©T% WBtS/NJtttS 4d 
B&V>b 7 2 dBiiJ&So WT|H]«t^ -144dB£ 

t* © Aii p ^frwsrz mn s / n jt * *» s „ 

[0 04 5] Bul37r-feg|fflbfe^3{i^>U>^X 1/ 

=Htm^ *a-^bT^s (3tfi?<b) bfes»^fbft 
^©^s/Nit?&«-r#ttia-r-fe5o iBjn©«sifiCA 

*ttt:BWfS/NJt*^-r. B^S/NJt© 
eSc^tiA^l/^l/- 1 8 dB£>£- 1 4 4dBO£iI 

- 6 dB©^BTS8B#S/Nit* s £'fb-r&#, 6 d 
B©£-fbT*&?K ^43 9 0dB&V^8 4 dB©B&BSS 

[0 0 4 6] &4b\ W±l!iB8bfcSQE«ajT-H:, ^>U> 

»JiSb2at:8Hf £bfc#. 2' Sn^gy^UflFf 

ltT% ^<I^I«lc:affl7fSS. ntt T2j ©*^ 

fc^ttOV^TSSiB^bfcA^ ntt r2ti.±j ©ffi|ST-fen 

^r©^^to2.©T% EEJBWsS^-^OBfiSSAntt 
«t vn^ 4: ttS o 4> fcv^o * fc^M«ilH]E&T-«fiK1-S 
Jil^Kx 5 1 — ^HKJM't 9 — ^^gi^ff^DSP (^i^ 

[0 04 7] ^©J:^tc s ^-^©-JVl/V^^ 

$ ^B#t£jiiS{gi5-r&fc>*> i' > y ^'J^^vn tf b is-r*^ 
vv^tjs&cx^b-rso cti?>©#fflt<t til* 

^e>i±i*-r2.E^'t©*i- i/ vyoaE^fiim** 



4 . • ■ 



(9) 
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[0048] mms/mt<DAF$(DmM.mft&9 o<ib 

■r^bagli: bTSSM©:*-^ b-.&©»!3 

x- ^ >? j p^m%]gLmmiz&s-&^—v > tfj&Bfe 

mttVT 1 2 OdBgfiW±£6t&-r£C:i:#>!> 5 Mi; 
bi>. 

[0049] tz\x, mzsL^ihm^oimmwL^z v 

©i£S^bff^ Y 2 JiBfi^WI^Y 1 C* 



16 

©IQfcfllfttx ffiftlSIBl 5 0©e3*KfttHl(z)i:UT 
5&©i)©£fflV">7c©T-, JffiiiL (0*) ©i§-£-fc;j± 
-<.2 0 kHz *Tf©qFtt^r«fc:*»*»«fS/NtfcXV 
¥<i ^\ \y^i/\±mi 8dB©3t#£|g.g>;ri;#T* 
§ fc„ 1 0 kHz*T*© mnFWiNATa 5 8 d B©&« 

* s T-g3. (*4) c-y->r«; yvmmti 1 9 2 kHzt 
aswri;* h»fce3afirttHi(z)©j*3»t«i^s/'Njt 
10 (omWt^iTo 

[0 0 5 0] 
[*4] 



f 3 

[kHz] 


fait 
fit 


HI (z) 


DC~3ttBi««IS-C(DRP5S/Nit (d B) 
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115 


106 


99 


93 


87 


192 


18 
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174 


141 


121 


108 


97 


sa 


81 


75 


69 


192 


15 


5 ! 


156 


123 


103 


90 


79 


70 


63 


57 


51 



[0 0 5 1 ] H5fct (S4) ©fStt&H^b&fc 

©T-feSo (*4) *«tVEI5t*Jl^TCO»«[H:- 

i>i* 5*-f >^&bffi:»;fflm&b©B#B#S/Nj£#ttT- 

**. ^^&5&©e»#ttHi(z)£^;t# s e 

«^t£Hl(z)fiMCiS&©&©> #vMi««^B£fcfe 
?.ctd'5c ; fo©^fflv>T ; &^V''^* s ff e>ti-5o £©£-5 

y^Ix>i;©efe«#T-£-5„ C©BIB#S/Ntb33«fcV^ 30 

-f ^-5 u>^©afe«tts^b3t-g©*#&«ii£-rft 
fc*Aae*^#*£^8fc«;*©&*&#6»-*-4. 
0*5, ^-as^bfcrj^S^^-? >y^U->^©i£A 
ftffli:A2^it:j;si^b«^^^ Wi/©««W£/8 

rasas*'** wu&B!fc-rs£fc#T?^ fiuni/- 

[0052] jgi««fiK^-o*©»-&^-en*#' < 40 
^tr^o^fcte— jaat:*©i^;i/tt'h£o©T- 1 4 
4dB, 2 4ty hWST-fiiit?^, »B#S/Nifc*H- 

[0 0 5 3] 3ttz, ^B#tC, SS^b^tA^-rsif 
^ HUES*? <bS©tB*«-9- ^©S^bMMff ^* fc 50 



na&tmn *3f«©e»i$tt h 1 ( z j &*-r s^jsuss 

S^bSffltii*{f-^<&^^ffi^i:UT3l5tB-rJ:5 
{C-rtl«C ©tH^Sr^F-?-^— * i: UTW^trSfflT-. 
£5. -©{f^§^^^;i/7>f 2 2 0, DA3>;t 
— * 2 3 0i'J;lFD-;U7^^ 2 4 0 S^btTt 

[0054] a^-uttc, isfa©;i/-7^t- 

So 0*1 7 0&-7 1 — hT-fe A*iBB?2 0 At^Ktt 

-T'^-rvfcbS^W 0" $r-^x.5„ M#f3§14 
0JCA*>£*l£lfS?fb{s^Y 1 0" 
1 4 0 ©tBA»(iSD#^ 1 1 0 fcisjbtfcs. BS^bfs 
^Yl#" 0" -T«:t>-fe-fe>*-«TffeS©Tx 

**ra©*2©^as«i-eH:j(iiHsi 4 octutcy 
-M7 0 ^iswfc^s y£*-7>iztz>-x-i > 
hT-$.tv«kCT-*J;<> l £Lh©«[sWBBfT?» 

[0 0 5 5] * tz, mi i:^t^ftf«Ifx >77 

^>^**»tt, j*«*ai«bTff*fljuTfeAv^. c©® 
r) zfrisxiimmi 1 o-va±;u «jft$*xfe*»e 

^^'Ks^-y-^n— H k bT^F^«^S 1 0 0 *>^> 
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2 10, ^is-frfry-i )1>P 2 2 0, DA3>A-^2 3 
0, P— z^?^ 2 4 OOOfftfrfcS^j&o^ 
SV^tV cO^S^llIS (H^-a-t*) ^fcliA 

Xfc i o Tff £B#©gA£B7J U ^<;U £-^{fi«Tfc#P;L 
SCt^T-tSo l&fclfATJ 
«7J#<^©T% ^i^SAm^^^©^^ 

[0056] mmmmi 5 o©e^niSHi(z) 

i: bTttllffiWc^bfe £©-?&< tfeSv-iitts? 
£T*&&<s SfciS#©*>©s j£oy:#SS^il5££:&3 
<fco&*>©£ffl^Tt>&0. 17 > X U > <7*/iO$$SU 9 2 
kHz& C ftfcP&£ b& £ ©T-tt& < s t£*©l7> 7" U > 
<rjl^4 8 kHzJ; t)i«(ttl«|S]a^^©f#e»nS i fe 
©T-ifcS. ifcs 7>ls>VZ l/nffl7D-f^ > 

<bT-$>*U£<fc <> ^fi^IiJAf|iJ£^feEE^^§'T-;t9 

^EB©A7J. tHTJtfy M&&2 4, 16^:1^^^ 
fcPK^S % ©T-tt&V\, 

[0 05 7]f-fx>77^t:||btlt HS'Jff-^S 
feit bti" >/^" 7 £tfl K> tft* & <fc ? fc b T * & <^#, 
2 0kHz£m3fi^©{f^l^;M±^fti3:£A§ <& 
VNfefe, ^V©^— YCDfok. bT&M^«. ^fe, A7Jff 
•5§Xfc*T^ny{i*T-t><fc<> C©«-&CttiO*^l 1 
.0, M#?§5 14 0, »j§[U£S 1 5 OT-fvPlzftTL-h^ 

[0 0 5 8] 

i^i^bsx-wjEK b tzmm? itm fc xii -tzm^hmt) 
m ^ h © m^trnMrn^ s fc & m^m^ &m &<D&m 

fcbfc, *fcs jiui3^^b£ftfc{B^£iufBa&S^bt§ 
T-i^S^bUfe{l^^B^t-?>J:5^*mbfcfei*> H 

i^bff^-ii^-aa^b^is^ifi^^t^a? 

«A73{i^©'J^VN:®-&t;:fci2 4 try hT-»<a^b 
U A^<f^«©ttADfci:*)^oi:^^fcffi< 2 3 If 
y l- , 2 2 tf y h hi U A^e-t^S^aA©*^^* 
il<15 try h-ca^b** «fc-5fcT&*. ^-&£>*> 
14 6dBO^tv^V>^ B#B§S/Nlt£ 
A^if^SfcioT 9 2 dBA>S. 1 4 6 dB^T-^-fb 
^-lit>tl-i)o £©S^b^*£#ii[I]S§£?>bTA73<i 
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ffl^a^b©A;tj{i^jg©si^T-;fcoT*K -mm^n 

©y-f 5 y 9 V yV £i£AT- § £5»;*£»-f 5 *>©T- 
fcS. W±©Sll*©ffefc> WT©io4«ftfif)^M 

[0 0 5 9] (-f ) 3=-*>*;i/&fc!) 1 6 try h 1 9 2 
kHz©® try bU- hT% 1 4 6dBtl±©S^t5 
y^V>^i:^-^#^ hja«a»9 6 kHz©l£?W*©Wft 
14 £ Ib]B# fc IISIT* § 5 . $t'h U ^ t* ©S^S^b $ 
10 Bfc-f-SiiOigDA^BK&tK 2 0kHzA'f,96kHz 
ST-CMiS^fl^Jl^S^T-^Siafc^t), ^* 
©4 4. 1 kH z 1 6 tfy h©E6*tfcif^iai*»6Bi 
3lb^ PSt)^<aB^T-«^*T-W^-r5S^IB^B^ 

[0 0 6 0] (D)ft>^fcD16tr^hl92 
kHz©{£tTy hV- ht% 2 0kHzST-©qH» 
©{t-^*f*t^^*S: 1 2 3 dB~ 1 7 7 dB^TfcSf 

20 (^n) #^^g■§■©4'©®*«^©^^•;^^-{i'J^^^ 

©r% m^tmnmcDfr^tziimnmmftt^oiWj^z 

tt2 4tTy httigA^^S/NJt 1 4 4dBt'D^l/ 
^•Sf-fbT'^So iCitti!), AS^§A^(tfcB# 
T'*), JSlS^©y-f X7DT©±^SrfP^.e.n§o 
[0 0 6 1] (^) pJii^i/^;b* s 4-«-fcAtv>^ 
-rx^DT^-^^^fcj&bTtftfiD^-s 

©T% a^^Stt'fb1-§pIfi^'l4©fe2»M]S^li ; i i ^A s 

it&^fcr±fi£^ti?», 

(^) -J&fc®^©ftA»A£{±*f£^fcit^T 1 0 
30 ~2 0 dB©OfctoM^©aAai*>fcS: 1 0~2 0 dB 
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